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will cause it to solidify at 7° into a snow-white mass resembling cam¬ 
phor. Its boiling-point is 213°. 

Rue oil yields a small portion of fluid boiling at 232°, containing 
the aldehyde of lauric acid. It was not obtained absolutely free from 
the first fluid. It contained : — 


Experiment. Calculation. 

Carbon. 78*1 C 24 144 78^26 

Hydrogen.... 12*9 H 24 24 13*04 

Oxygen. 9*0 O 2 16 8*70 


100-0 184 100*00 

The oils accompanying the aldehydes, but which refuse to combine 
with the alkaline bisulphites, are of the terebinthinate class. The more 
volatile are composed chiefly of an isomer of oil of turpentine ; the less 
volatile are hydrates apparently homologous with an isomer of borneol. 


March 25, 1858. 


The LORD WROTTESLEY, President, in the Chair. 

The following communications were read : — 

I. “ On the Relative Power of Metals and their Alloys to con¬ 
duct Heat.” By F. Crace Calvert, Esq., F.C.S., M.R. 
Acad, of Turin; and Richard Johnson, Esq., M. Phil. 
Soc. of Manchester. Communicated by Prof. Stokes, Sec. 
R.S. Received February 19, 1858. 

(Abstract.) 

After describing the apparatus employed, and the process followed 
to determine the conductibility of metals and alloys, the authors 
give the chemical means by which they purified the metals used in 
the experiments. Taking silver, which is the best conductor, as 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Proceedings of the Royal Society of London. 

www.jstor.org 













170 


1000, they have obtained the relative conducting powers of the fol¬ 
lowing metals- 


Silver . 

. 1000 

Forged iron .......... 

436 

Onlrl 1000 

VJUAU, 100Q . 

. 981 

Tin . .. .. 

422 

Gold 0 91 

v*uiu, 1000 . 

. 840 

Steel . 

397 

Copper, rolled ....... 

. 845 

Platinum. 

379 

Copper, cast . 

. 811 

Sodium .. .... 

365 

Mercury . .. 

,, 677 

Cast iron . 

359 

Aluminium .. 

. 665 

Lead ... 

287 

Zinc, forged . 

. 641 

Antimony, cast horizontally 

215 

Zinc, cast vertically .. . 

. 628 

Antimony, cast vertically 

192 

Zinc, cast horizontally . 

. 608 

Bismuth . 

61 

Cadmium . 

. 578 




The precision obtained by this process is such, that the authors 
were able to determine the different conducting powers of the same 
metal, when rolled or cast, as shown above. They were also able to 
appreciate the influence of crystallization on conductibilitv, for they 
found that the conducting power of a metal was different when it was 
cast horizontally or vertically, from the different directions which the 
axes of crystallization took under these circumstances. 

The importance of having the metals as pure as the resources of 
chemistry allow, is shown by the action which one per cent, of im¬ 
purity exerts on the conductibility of a metal, in some cases reducing 
it one-fifth or one-fourth. Copper alloyed with one per cent, of various 
metals gave different conducting powers, in the same manner as Mr. 
Thomson has shown that the conduction of electricity by the same 
metal is affected by a similar amount of impurities. 

Alloying a metal with a non-inetallic substance also exerts an in¬ 
fluence, as is shown in the case of the combination of iron with 


carbon, thus— 

Forged iron . 436 

Steel . 397 

Cast iron. 359 


Similar results were obtained by combining small proportions of 
arsenic with copper. 

The authors, with a view of ascertaining whether alloys are simple 
mixtures of metals, or definite compounds, made a large number of 
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alloys of various metals, using equivalent proportions, and determined 
their conducting powers. The general result obtained is, that alloys 
may be classed under the three following heads :— 

1st. Alloys which conduct heat in ratio with the relative equiva¬ 
lents of the metals composing them. 

2nd. Alloys in which there is an excess of equivalents of the worse 
conducting metal over the number of equivalents of the better con¬ 
ductor, such as alloys composed of lCu and 2Sn ; lCu and 3Sn; 
lCu and 4Sn, &c., and which present the curious and unexpected 
result that they conduct heat as if they did not contain a particle of 
the better conductor ; the conducting power of such alloys being the 
same as if the square bar which was used in the experiments were 
entirely composed of the worse conducting metal. 

3rd. Alloys composed of the same metals as the last class, but in 
which the number of equivalents of the better conducting metal is 
greater than the number of equivalents of the worse conductor ; for 
example, alloys composed of lSn2Cu; ISn 3Cu ; ISn 4Cu, &c.; 
in this case each alloy has its own arbitrary conducting power, and 
the conductibility of such an alloy gradually increases and tends 
towards the conducting power of the better conductor of the two 
metals composing the alloy. 

Experiments were also made with bars composed of various metals 
soldered together, in order to compare the results obtained with alloys 
with those afforded by the same metals when mixed. 

The first part of the paper concludes with the conducting power 
of several commercial brass alloys. 

The second part, which will shortly be published, will contain the 
conduction of heat by amalgams. 


II. “ On the Surface which is the Envelope of Planes through 
the Points of an Ellipsoid at right angles to the Radius 
Vectors from the Centre.-” By Arthur Cayley, Esq., 
E.R.S. Received February 22, 1858. 

(Abstract.) 

The consideration of the surface in question was suggested to me 
some years ago by Professor Stokes; but it is proper to remark, that 
the curve which is the envelope of lines through the points of an 



